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(57)Abstract 

PROBLEM TO BE SOLVED: To improve a throughput and uniformity in plane face and 
prevent a defective via chain opening of a via plug, by enlarging an abrasive rate of a 
barrier film when the via plug is formed in an interlayer insulating film for connecting an 
upper wiring and a lower wiring through a barrier film in a CMP method. 
SOLUTION: In the manufacturing method of the semiconductor device, after a via hole 
1 1 is formed in a second interlayer insulating film 9 that covers a lower wiring 7, a 
barrier film 12 made of Ta film and a Cu film 14 are formed all over. The unnecessary 
part of the Cu Film 1 4 is removed with an abrasive solution with added hydrogen 
peroxide of 1 .5 wt% or larger in a CMP method (first abrasion step), and the 
unnecessary part of the barrier film 1 2 is removed with an abrasive solution with added 
hydrogen peroxide of 0.09 to 1.5 wt.% under pressure of 4 Psi to 10 Psi on the barrier 
film 12 in a CMP method (second abrasion step). 
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xisifm)i^9faLri^*-r*^ i w<b^fit»«M8«)Wa 
xei:, attfbJcx«:o. 09wt%-i. 5wt%^ 

*DL/-WJ@ffi*fflv^r, XfEEftffl^<oSMi OXSmc 
SffiStLTV^XE^'; 7l«:»ILtt*L< XEE 

ftffl m rt k xe/ n*'; 7 k ^ ^ l t x e*«h * n-r 

ZbizZ i?aie)^EftSrJgfi£-r*tl2 0^WtR*8Btl 
WSXfS t £ 3-tf i i: «-4$ft t L r v> . 

[0 0 2 5] itz, m*iK9mm<D§£Wii, W*S8IE 
Ko^ttiSfgcOSajg^ffitc&lK XSE^ 2 co^S«j^ 
40 ^85W«Xe*, XfEEftffl^O^SJ: t)XSI$K&aj£ 
tt-CV^XE^-f'J 7Kt~W-LT 4Psi~10PsiO 

[0 0 2 6] t/c, fl|$gl 0E«O»?8tt, lf*«8 
X(± 9 EttO^«#«a«>fifi^Slcft *5 , ±E'< 'J 7 

[0 0 2 7] 

[5I^O^iicOff^] BIT, SBSr#SBLT, 
so ^ftWcfi^o 
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Om i HifctaJ 

0i&u r 0 2ii, z<o&w<7>%imt&m-c&z>*m&gi 
mnm^mzx *) mmzixtz^mtei&m.&m-rmw 

&m<om&*mzm^btiz>mmm<o&mt*.%mBt 
mm tTaiii/-h (sstt) t<Dw&*7F-tm. 

0 6 liiwi^^fiosiiii^fticisv^T/N*'; rRicaox. 

'-TBI, 0 7 im*mi*-$iW.<n§iiiikX&\zi$\,*X'<>) rm 

iztoz-z&D mm) tmMih-o&ma- (mm t<o 
i^^s^«w$ii^feicov»Tx?iJiiicsi^-r-i>o s 

R3 sr^Ltv'j ^>mmm<r>^ \ (ommmm&4 z 
m%\<7>7 * v } ) v mi &m*mm lt, x-;f->/ 
w 5 k t a r* h m h '* y rm 6 * ^ l -c 

C uRSrffii6^i^-CT^SE^S7 ^ff^i-^o iWTiE 
«|7 S-ff^i-^tcli, Rl OJf Hg*feif§l4 
815 £SJj£L*:^ BS&fllif 5*3-tf£ffiKTaR;&U f 
C u R * X „ * j£* K «fc •) JTCfc \z& fi£ L R, J "f « 

1 ORW«RR4±©>FRa:C uRfcCMPttU* •) T 
aI* s StBt *STR*U *KB«iS;CMPtti:J:0 
*1 OR|B]*MMl4±©*R4T ai^i*LT, 

5©*UT aR*»e»«*^'J 716*^LTC u 
RfrEH-J: -5 30 
[0 0 2 8] 1211 (b) KjjvT J: ? tc, CVD 

(Chemical Vapor Deposition) fttCt IJ^HjlCv'J n 
>M'fbR^ l bfiS;-5>R/P^4 5- 5 5 nmOxyf^n 
h ^<I8 SrtfrLTv'J n VRMbK^&A«KV4*3 0 
0-4 0 0 nm^2 0lMI9 *%-&Ltz'&, fcf 
T * - ;u S: BlS1-^ § WIWO R 2 OH H J&RR 9 ± 
K7* h hRl 0 £jfcj£1-* 0 

[0 0 2 9] HI (c) Kgr*"* ii:, 7 * h P 

vXUlOi^nit, ^2<OJBra«^R9SO f 

T, C uR*<bR«TRBR7 5rEte-t--5er*-;H 

1 Sr^B£i-* 0 icoer*-;H 1 0jT2/S;{i, 

h U->*^ hR7 S-v^? t LTi?f >n h 7/<R8 

KttLT»2 0RMR*R9 0«*UfcO**v» K9-f^ 

•>-f->^^-C^2 0^ra«6^R9 0^* K7-fX7f 

>^Lti7f>n h * /<R 8 *»W 

7* h U->** Hi 0 *R*LT*-2 <OVH««tR9 £ 

v^^t L--CR2<OJf F«fl*fe#R9 tci+LTi^^>^X 

h v/fR8coiiHRJtco;*;#;v> KT'fiyfv/Mt-i 

f f- > h /<R 8 co^£ K v 4 ^ f- > ^LtM so 



10 

tic 

[0 0 3 0] &lz^ 02 (d) Ic^-TiTlc, tf7*- 
;H 1 aR^JSSR 
Ip* r 5~ 1 0 Dm<0/!'J7K1 2Z1&f&Ltz&, £Wl,z 
Affile J: I) C uR^ESaRH^S 0 - 1 0 0 n 

o Kitftc $I«g i LtiV'T, tlCH 

U**2 50-350nmCOCuR14 «:l;$t*!>o 
iOMti. »«l *S^O<tT^^S1±#H 
*WT\ 2 5 0-4 0 0"Cf 2 5-3 O^KT-- jufe 
SfcifcL-c, C uRl 4 QlML**££fl: 
[0 0 3 1] 02 (e) 1C^1"J: -5 IC ^ 2 <0S 

Fflif6aR9 uer-7*5^^^fi£i-i/ci6, i-fm2<om 

M*6^R9±<D/<'; 711 2±<7)5FS*C uRl 4 £ C 
MPStCt 0®f«LT^*-r^ (Sl^WII) o - 
<omi WW^ISf ii, CuRl 4 OWSl^- hrt^'J 
711 i) fe^ci < ^SCMP^fffTo A 

frWlc»±, 0 5 iZiji-tX ^4»tt*r*i- iWJBR*:^^ 
.4,15f, AI±T a^P>fiS;*/N*'J TR 1 2 CO #14. B 
l±C uR 1 4 c0^f14?-^LTv^ o s^mtcC uR 1 4 <0 
mm^Ti&<0^ ') TR 1 2 3**21 Hi $ *tfc«pjaC"Cfltlh $ 
So Ccowawiiff^aii, «fHx.lf^Wt-C uRl 4 

<bR4/<'J TR 1 2 75 J Stil L^B#*T7feRlt** t ^'fk-r 

[0032] 0 5 ±i£co« i owfiieairifeai- 

tt) tTafgU-l- atrcuw«u-h 
(S«tW) tcOH# ; ar^i-0t i *-6 o dcoWCIi. 
711 2 tc^i-SEt)^ 3 P s i (cRjeLfcWttSr^L 

^CtetTT aBf«U- MiTC^ < 'ti-^. CuBfS 

— tt) , ->u*5Se, bta (t>'/h';7V-;p:i 

*ffc**0«aSr«llni"*-4i tUJ: ICuRl 4 <0«fS 
U- hfc^VTRl 2 0-en.t 19 t7<§ <t&it^T 
§&o :;T% ^ 1 cOWeie-C«i, Cull 4<Ofg 

4o L^35 s o-C, R 1 tfJflfRia-Cli, iaR^Rf: 
1. 5W t %W±^SDL/-efe?fiSrfflv>-i> 0 
[0 0 3 3] 04 14, ±iE<OR 1 <0ef«XSlCfflV>P,tt 

-6^ 1 ©CMPRRO— «©«R*«*WK^-*-|0fffiEa 
-C*-&o 1 0 tcti, ^MIcWS^n' 

» K2 2*W0ttrtbtitzfflmfcM2 lWIRVbtL. W 
R^:y K2 2 K#£#*«l <OflfR®-C*&C uRl 4 

cos® s nr , lufgsfii 2 1 im&M 2 3 u x <o 
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UiJILfciTi:^ 1 ;?!! 2 »c*f LTC uli 4C08F 
mu- ha**! < &*J: ? KP!6Sii.fcWgifc3 8* f & 

y h 2 5**18: It S>*U &JR^7 K2 eStf'J x-^2 7 

, J?BfiS:?ii*2gHrt^'JfflX.c J ^^iT>'N* y ^2 8 
«fc t^mK&SLl <0&Wi)WB.ZtiX. inffi-y h2 
5 It DIEM 2 9 Ci OElEIElfcSft* <t 7 KflMtSitT 

flUSLT, 1 *XB*&flF*£ft2 lcoflFB 

'<» K2 2 UlfELrv»4. 

[0 0 3 4] 12 ( f ) *-^-f J: 7 K, » 2 CO 

@ HftliR 9 Kfcf 7-79^1 5 *KM 
2 0JBM«ltil9±K«toS*Lfc^»*-'^ , Jrill 2Sr 
CMPttUJ: »JW«Lr|!St*i-& (IS 2 coWgXfl) . 

[0 0 3 5] AfMUUtt, ^2<0WSXa»i, i5C/T 20 

■t i-ntt^^^hmm^m^x. ®\zmmxi> 

Z&mtfrm* 0. 0 9Wt%~l. 5Wt%gsinL£ 
tEHrfif i o KT2 L fc J: -5 CBMfc#J t L raBMbJc** 1 

(»£) ^EISt&9, i§RMfc*X«>*ft*tt 
^•t-SClttci i)vfJ7||l 2<OWSW- 

•} <-tz>z ttfx-&z 0 ^2 

WSfSXfSTW, /<';7ll 2 <Z>BfgU- K±BS5 0 0 

§1 2 ©wexe-ctt, ±& l?z j: ^ sk^*^* 30 

0. 0 9Wt%~~l. 5 W t %^jDL/cWe^4-fflv> 

* 0 ::t, aBMbJt***ini1-*»-fri±, »BKb*% 
* f 0 . 0 9 w t %&.T<o®.mxii&mt*mmm*mw 
&&<mui-z><Dtfmm%<Dx. ±&liz* ! >izo. 0 
9Wt%~i. 5vrt%<D9m-ci*Mt&Xifimazti- 

X\<->Z>fitmWLZJ8^2>o 
[0 0 3 6] ttz. iWi2«ifIgfl±, CMPB# 

\z%z<7>mNitmm9±<b'i t ) 711 2 khlx4 p s 
i - 1 0 p s i ©Eatirax-fcttSR-etf 3 «t 3 i^-t^o 

Z\<OX o K/ftSegSBcoE^S-^U 71 1 2 KJOx.TVf'J 40 
711 2 COCMP £ tlZX t)^ Cullc*tLTJ: 

OttOfMWK** 2 OWHU6»Bt 9 ±KJgjft Lfc»-frT 
§12 OfflHlttiKK9 tteo^Kto^tttiS< 

[0 0 3 7] I2l6li, rwW^i2<0BffIgfA>J7 50 
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11 2iztux.z>&D mm) tTzmm^-h mm 

kOffl&Zfjil-mx'&Zo z<7>mxii* i§KHt;*.3figJg 
*1. 5Wt % U IS:5e L £*H£«- 7* LT m6frb 
Wbfr** 3 )^ E.t}V>mniZOtlXT aSlU- Hi 
< fiU ffi^B&l 0 P s i JMiiTa 
fgi/- < & »)i§rr, c uE&m&SrottT 

lUS-gfbS-t*-*- t \z X •?B«Haa;«rtf'b03j»*4<St 
c09f#ri«fe-f&<0tN ML/cii K®2co/lWi*£i|*l 
gXcO^* 1 ; 711 2 liZfiLX 4 P s i - 1 0 P s i <D& 
Jj (SiSSeffl) *ta*.fcttlRTCMP*fT$£i:tf t Sa 
Lv» 0 

[0 0 3 8] i/c, EI7I±. C<7)MW^2<7)SFSXg-e 
*StiIJg£l. 5W t "/o^IS^L^tS^^LTv^o 

la?^^^^^^^ die EE^oigjDUonr®rtifib 

i-io L5j»L«r* f f>, mstnw&x. S.t>(7>mmit± 
JIL/;J:-?i:4Ps i-lOPs i iz&fcZiiix, 

[0 0 3 9] ttz, ±&<7)S.7lZl$fcmm<DE.D*'<') 
711 2 lCi)Dx.t: -»<U 711 2001^?^^^^^^^ 

fir mwLtf c u i<osi »=»«i-r h n n ^ @«i v § * <o 

Lfc^T, tf7"/7^Ui3V^T"J ±7-i!> { ]&f8.ZtUZ < 
<ft&<£>-t\ tf7^i->^--7 , >^A* f l§^.L^< % 

[0 0 4 0] E8li, ±ao»2«>W«xetcfliv»?>*i 
^> ^ 2 O CM P ^tt<0-««|W#fi£«r«tB&iMj^^-t-SfMll 
-e*-&o ^<0^2<0CMP^fi3 o trii, mmfe&2 1 
o±^tc, Sfgi-^^^jgff^Mi *«#Lr#EE1-i 
^*<o^2<ojdje^.-7 h3 5**sstte.nr, -co® 2 

OjDE^---> 1-3 5I1, 5§t£^co/h$v>$*14#i: LT 
^J11-S^JS«4 0^ 7-f *A++'J7 4 1 %-frLX 
S-S®54^«f®SeS2 1 ©iSAy K2 2 
i -5 icfl}ja;stLTv»-5o ^X;u2 4 

^<b«#&^ti.-5»WiBiK3 8»±> ffl^Lfci-jUiiKfb* 

mzo. 0 9wt%~i. 5 w t WyimnLtzotmWLrfm 

S39UJ:*)iiiWSi"L*ii:t-.J:'K 1 ±« 

/^'J 711 2 KttLT, SHLfciTC4Ps i ~ 1 0 

ps i *mz.i> x *> \zm$L£*i-x^z>o m 
8tciJv»T, ®4<Dmi&Mfrtttfci-z>&mz&. ra- 

CO #-t * ft L T * CO * « « o 
[0 0 4 1] »±OJ:i ®2tOW«XfS(CJ: •? , El 
2 (f) l^tiTi:, kf7*-;H 1 I*|C9*1C^'; 7 
11 2Sr^-LTCull 4 t IC <t <0 ^7^7 ^ 

I 5*BfiEi-^»o ®2CO)ira^l9±lC>x''; 7 

II 6*^LTCui^f))£2>±iEfil 7Sr©fi£-r4 
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¥-&#2Sffi 1 8 ZtEf&ZitZo 
[0042] io«©^i»flE«E««3«jt* 

m<Dmm\,zxn\£, Tm&&7 t±.mm%i 7tz&®. 
£\ T®eeia7 *S9^2<o^ra*6^K'9 icer*-;u 

1 1 &®j£L/.:&, ^ffiCTaW^^*^'J7Il 2 
StfC ull 4 *J0BfeK»rtU *-fi§^b*^Sr 1 . 

5W t %JSL±^iDL^ef®?KS-fflv>-rC ull 4<0^g 
»*CMPttKJ: ")liS*L (»10»i±fi) , jfcfti 
»fb***0. 0 9Wt%~l. 5Wt %aSiDL/cWS io 
j£«*/BV\ /\*'J 711 2 K#LT4 P s i ~ 1 0 P s i 
<OEE#£JOx.*3!#<aCMPi*K«t IJ^'J 7ll 2<T>7f 

muz&z-tz (S2«gig) i^icL/coT, e 

T, CMPftS-3FIJfflLT®ra«»KtC^'J 7R*1CT 

*6\ /<V7io8fgi/- <-fi>z\t\,zX 

e> ic tf r 7 9 t*7 ^ i - > •* - >^ Acos*ih-r * 
ri#tl4o 20 

[0043] 2 nmm 

Lfc* 1 <*4*fc£%W\ «1H 

MOT U is tt * * 2 118 * iftttf fc** * * * v > W 
mi&i M^fc CM P x. & X 7 \ZLtz&T3bho £ 

cot?ljT*li, » 1 *i&t«J<OI212 (f) <7)lflici5lt-i>»2 

^T, M'J 71 1 2 OIIV- h^C ul 1 4 <£>-?-*iJ: 
»5 < fc*CMP*#£?«J&1-.&J: 7 tt%,2<DWm 

ISfcfi 1 ? i -5 liZ-fZ> 0 30 
[0 0 4 4] i5 fcjpLfcJ: n K, «HMb**S>iftK5&* 

Fn-A/OT±<OIf h «r±P&, UlOOOt 

m- a tiki 2 nmrnv- h zmz 

mtfo<7>mmWLzm^x%2<Dmmx&z?f7 0 z<om 

•*^>k (.^wtm o. oiwt%~iwt% 

••>';*5S&- i. owt%-iowt% 40 

• BTA (^>7h'J7 V— ;w : BHtKih£lJ) 0. 

01Wt%-lWt% 
•* *t»5 

C««2<0ffigI8W.|$»i, ft l &tt0|£«P94IUc*T 
d o 

[0 0 4 5] CCDidlC, iO«0*jft^J:o-C<>jiSl 

[0046] 3 rn&m 
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mf&.t±£<m%i>tz.*>\i. tmmizK-T-jyrizK 

T, 1219^1/1211 0 £#BBLT-<73OTO¥«#S®<08a 
jt*tt*I80KKWi-«. 21% 1219 (a) Km** 

y'j3^ifil4fflv>t, CVDffi^KJ: 
•K MCv'J nVBMfcBUM^jaiBWan • 0~ 
3. 0 A /mOiffii*12Srff^fiK-r*o ^fclW7*h 

-j vy?7 4m*mmi.x, feitjR2c$$*<o. 2- 

2. bfim. *I**0. 1 5 - 1 0 0 // m<0lcgESSlffl^5 
[0 0 4 7] i9 (b) C^fi-?!^ ^a 1 -^ 

&mm&5*'£*>tz-kmz > mx-ismm** 

10-8 0 nmOT a 1*> "bfiK*^' 'J 7l 6 
*o 09 (c) lC^i"J:-9ir, tbo&mzx*). 

/<'J 7&JR16 0:£MH, 1I»* J 0. 5-3. 0 ^ mO 
Cull 9&BfiS;-f £o 

[0 0 4 8] HI 1 0 (d) KtjH-J •? IC, ilt 

5<D$kWS. 0±8BK:®ffi$*l.TV>£C ull 9tCMP 
SCiDfffiti. *C 12110 (e) ICfc-fi^lC, 

Sffll5<OgIJ: ») _t«£WaS*iTV»4^y 716 £ 
CMPttCiOifU, s*i&*E*iii 3t»*t 

4. 

[0049] loiii:, £<D$|o*fj£;ic.fco-t<bft l 

$tfcffll K *J It 4 ^ 7 77 7WEL)t>il>*t£m (Cft o £ 
[0 0 5 0] J^±, ifl7»W©Hift«*HffiUJ: 

l t § ^#e<) 4 fRjffi ii £ <on mm \Z m. h tl h t, O 
*fc±JlE*fc err? ^Srfll 

t5 j . CulCKt>fCutAl t<0^« CuiAg 
(ffi) i<D£-&, fe^v^liC utAltSi hco-g-^ 

TI4Tal^fflv^0iJT-^L^:^ T aBlHIRfei* T a 
Nl (fyf^itm) x *4v>liTaRkTaNRt 
«»SM«i<0«O^ffl^4it!!i J -Cj4o itz, /-c 
'J 7lt LTtiT a**JK»-IRe»r» 9 * ? > + 4 
Y*7 4 Y (WN) , >>^fV>'j3>t>f 1-7^ K 
(WS i N) > ? >^;Wv'J n>t-f F7-fK (T a S 

i n) m<Du&&mi>mmzm^zz. t* { -ei4« 

[0 0 5 1] Sfc, ^lSU f ^2<OJSP^iffe»lt LTIi 

3>ttfkR»=iRe>r»w, 5' , j3>ifti. bsgcb 

oron-Silicate Glass) >PSG (Phospho-Si 1 icate Glas 
s) ,BP SG (Boron-Phospho-S i 1 icate Glass)^<Oftfe<£> 
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/*mt Lxa ->•; n >s.im^mh-r > s i cs (vy 

=»>£Hfc§l) , S i C NI I'sWstUtMltM) 
«!OWifflv>4ItT|J. Sfc, CMPf£&fiJffl 
L/:g 1 Slfi 2 W»iIii:ffiv>S C M PSH±- - 

iTtLtdAv'o ta)x.tf, #ilOCMPS««rfflv>T 
[0 0 5 2] 

i-*ery9^*JBiiMaiiRu»j«-r4»'6-, thie-si 

«r S d * m&&m K r * - * * »J* L £B 

St±li-*i-CSfeLT^±L (*lOSfgI8)\ *K 
'J 7K4i*Lt, tf7*-;n*io*K'<y r^^^U 
Lfci*ot, CMPffifcWHLTWHIfiltlRK^y TBI 

*a c x ±mwm t rmmt t & tr r y 9 

Kih-r^>- t^-cis. 30 
[0ffioffiJ|i*Si9i] 

[Ell] iO#§W<OSfl 1 ?UliOTT&&¥##&S:<aClj& 
* I8JH c ^-t 18 B T * * o 

[12] ra*aMM6Bo«a*tt«rie*iK*-rieBB 
[S3] ra*aww»«o«a*ttKj: D'«jssfifc#* 

[194] m#mim**>m3tiimK.mi'>bti*itmtm 
wat mm a <r>m*&mf$. * m-t m m m -c & £ « 

[H5] |B]¥*#gtt<aS!Bi;fri£Kfflv^ft*ffig}£<0 40 
®S*ffc*^tftK («$Hl) tTaflfigU-h (£«W) a 

10 6] W*ilHM»ltO«jt*ffiKiJV»T-^y TKtzSP 
it iff A MM) iTaifgU-h (ffitt) 
3vf0-C£>£ o 



[0 8] m*»fl«lB«>«iS*ttUfflv»?>*i4ft*tt« 
[0 9] i«)»WW»3**ffi|T*i^*#»BO»jft 

[010] rai|ii»flc»B«o«jt*tt«rie«n:*i-is 

0"C*>*O 

[011] &*<o*m&mw.<nmf&zmi-\8iw®-c& 
[012] m*an*«Bo«jS*tt«:ie«i»-*i-ie 
[013] m**flc««o«a*tt*ia«t^i-ifs 

0-C*4o 

[014] ftjfc<^S#gttw**.£t&^*0^;fc 

[015] 01 4 OA-A^ct&BrffiST 1 **,, 

[0 16] «*0*i»#tt««)*A*KWi-*H-C* 

[0 1 7] tt*0**<M6«<&*J&*KEi-*ia-C* 
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c ui (er^yffi) 


1 3 






1 5 
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